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Owing to its excellent corrosion resistance, processing property and high 
temperature oxidation resistance, 316 stainless steel is widely used in nuclear power, 
petroleum, chemical engineering and some other industries. Welding which is 
necessary in application leads to distinct changes of structure, composition and 
consequent higher susceptibility in the vicinity of the weld joint. Practically 
degradation of segments due to welding has badly impaired the service life and safety 
of the stainless steel equipments. Thus, study on the relation between weld corrosion 
and the change of structure and composition caused by welding is significant for 
corrosion protection and use security of 316 stainless steel weldments. 
In the recent years, there are various novel electrochemical techniques with 
temporal/spatial resolutions applied to weld corrosion research. In this work, we used 
various scanning electrochemical probes (SRET, SKP), combined with surface 
analysis techniques (EPMA, SEM and optical microscope), polarization curve and 
EIS measurement to study the corrosion behavior, microstructures and chemical 
composition of 316 stainless steel weldment; Furthermore, we developed an array 
reference electrode to in situ detect the corrosion of the weldment. The main results 
and progresses of this work are listed as following: 
1. The corrosion resistances have been compared between welded and non-welded 
samples by polarization and EIS, combined with metallographic analysis by optical 
microscope. It is indicated that, the corrosion resistance declines after welding process, 
which is caused by high temperature for non-uniform microstructure, different sizes 
coarse grains in the region of welding seam and heat affect zone. 
2.  By using scanning micro-reference electrode, the potential distribution of the 
welded 316 stainless steel in 12% FeCl3 solution is measured in situ, combined with 
the elements distribution on the surface of the sample obtained by EPMA, the 















δ-ferrite present in the weld seam region, which lead to weld corrosion because of a 
mixture of δ-ferrite and austenite favors the formation of electrochemical property 
difference of the two phases. In the heat affected zone, the precipitation of high Cr 
carbide (M23C6) at the grain boundary gives rise to some extent of depletion in Cr at 
the edge of the grain, in corrosive solution it will become an electrochemical active 
region where corrosion initiates preferentially. 
3. An array reference electrode has been developed to in-situ monitor dynamic 
process of the weld corrosion. The results indicate that the local corrosion potential 
distribution on the sample surface could be measured by the array reference electrode, 
the potential map clearly point out the local corrosion sites and follow the entire 
corrosion process. Characterized by simple instrument and convenient operation, the 
array reference electrode is promising to be a practical technique for weld corrosion 
evaluation. 
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